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XPPWXHSS 0|gH 4= £fe 14^331°! □O5HD^|m(Y-Fe 2 0 3 ) Mi, 3 U[ZL9\ U\0\ = 9\ S^SIS ^ ^DH^ 0|gH 4= 2Afe 

mniEio\ma-Fe 2 o 3 ) mm u\nmn\o\m2\ mu\EiomD\ ^ih^i 91 n his as oil aoia. e usoii me u^hdi°i 
gag sissfe ^s^, 3^ oi&oj ^soii ^#4=, 31 ess si, ^ §mm jmw ^u\m §™m m&m ^, ^pi <*dim 

sdh^ aiisoioi g^Mi □ D\\&m&xi\2\ muirn susfe &d\\si; gi\ mmtw°\ ^^^mm ^mm :ndies°i ui^s 

SDH CHI S£W|31 Jim SE^ t^y§I SoH L^H^I^ ^X\M ISSife B3||M HS6IQ1 ^PS£!Ch 

□IBLJE 

iiv. 1 

S Ail Ai 

£1S S S*§0|| CC» UicH3|°| = SUM HISSfe ^ai UEHlfe §S*P»M0|Cf. 

£2^ ^ g*g°| 0111 Oil IF Bf *||S@ ^PS DFZlaimFOlM gi*£| ^H\BXmU\^ AF£!0|Ch 
^3^ ^ ^S°| ^A|0ll20ll IXI- Bh *||S@ ^LW DQolimolM gSJ°| ¥^2X^DI3 AFS10IQK 

^4a, 4b^ ^ ^S°| ^A|01l30ll [L\E\ 10A|ZI°| ^xH Hl^^l DFZLoll DF0| M ^^9] ^H\BXmu\^ A\BH\, B^M^OW 9\ & 

X^IOI^^^M UEFtHQK 

£5a, 5b^ & ^S°| ^A|0ll30ll IF Ef 15A|Z!°| »^ Xil^^! DUollDFOlM ^^^X^DISAFSi^K &§A|^S0ll £| & 

£6a, 6b^ & ^S°l ^A|01I301I IF Ef 20AIZ1°| >| Hl^@ DFZlallDFOlM ^H\&X\mn\^AlQ3\, ^^AI^SOll 2\ & 

£7a, 7b^ & ^S°| ^A| 0114011 IF Ef Xil^^! ^CH DFZloll DI-0IM ¥H^X^D|§ Amn\ X-tt S-l^^^ ^^OIEK 

£8a, 8b^ & ^S°| ^A|01I501I IF Ef Hl^^! ^CH §^ oil DFBhOI M ^nmxmu\^ MBH\ X-tt mm^^ mn\0\Q. 

£9^ & ^S^l ^A| 0116011 IFEf Hl^si gAh □QoHDf0|M£f oil DI-BI- 01 ^^1- ^IH^! ULz^^°| X-<y ^H\0\Q. 
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wssi urn 
arss mm 

u-aoi Jim^zi mom i^Pii 

e ^^^mm ^ n m^goii mm m& 01^^ xpi m&m j\m^.^.m f ^n^t 

xppi^xh^ o\§m 4= sa^= n\nd\\n\o\m(y-Fe 2 o 3 ) ukg^a n □osimFoim°i sepsis ee^= oien 4= sa^= oil □FEFoiM(a-Fe 2 o 3 ) 
m\n u\nm\om2\ mn\E\o\mj\ mxm L\±^m ^ n his&soii 501a. 

SMS^l^asi CHMOH, All 311 SfEfll AIS^ S°J2ib DUHE|°| e^£f EX^fflSI ^SSK fi^Sfi SACK 

01 BIS S^POll HhBK X^PI^DHSISI JHSiJS^ DH « ^61 e^sm SACK &@, XPP|sdhs|o| xHSS£2f 7HS d|M°| 

B^fe yd|3||&a. <Ms QH SSbia ^1 &h Cffi S^il SI018PI ?I5HAH^, d|M S S»« 40F & BWOf &a. 

CP- B| AH , ^Ht! SI^l §^ EH D| All e[ 3^1 °| AH^S X^MH°I DW^Ol £^£|0H SCf. i§[, <M§ EH SMdIM 

^□SFAPPI ^1 oH AH ^ , 3| £JXPf ^B|£|Oj £JXF #sZt°| M 5iS^0| &X|HOi0t Wffl, gj»°| 331 gS3|- S^OIIAH g5S 4^ 

sicnot &a. 

mm, ^ehoii oibi& DIAII& °jxh oismsi^ aea^ioiife ag& ^pi samoi arasaa. ^, axh ai-oi ^§ 331 oiws 

£13, 3^°| gHOI ^XPI 2=&»g°S ^SEPI [CH^OII XPPI^DHx-||^ ^™mmJ\\ ^S|, CH^o^ 10 nm LH£|°I 

(Co), L|l!(Ni), H(Fe) SE^ ^P§°l DF3L-|| EFOI DF3oimF0|M ^ E-h 2IIBF0IM gg* mO\\M 0IBI& &&0\ ^mSi^ 3°^ 

mZiXi SACKJ. Am. Chem. Soc, 123, 12798(2001); J. Am. Chem. Soc, 122, 8581(2000)]. 

SEth 0| EH & ^BH 31^3 iOILI H £[Sfs SE^ ffll^OlM Ui^i*°| ^9] m& ^S0| EH¥^ m±L\ 0|=2 ^?P I Oil AH 

SoHMOt 6PI DM SOII, ^§0| SfllE SACK 

□ 6302940S0fe, 2JX^| 33IS ^APISAHE ^X|6PI ?|t[ ^S^S, H§XP|0|^£M 

^Ofe JHA|£|0H SACK £P| DRl|5j0il^, U^B^I^I FePtS A 1 6pl 2AXIE.K ^BH°| 2A^ ^X^M ^X^o^ g&SPI 

?|5HAH^ ^§ 550 °C 01 ^^OIIAH Mx-\Z\ g§0| ^SS^B, CH^I ^0||AH SAIZI J^#A| ^^Pf ^J^l ^OjyCfe SHISOI SACK 

A^goHO^ 6FH^ §H|^0|X| ^6P1, b|S^ ^?PI m Oil AH ^|H£|^ HI^SM HI016PPF ^DfiDfb BSOI SACK 

£1^3 ^^011 CC^3, ULzB^I^ 5fe [L[B XPIOI^^o^ o\ m L[B[L\\^ mM0\\ 

X^OI ^^o^ bHiiEH^ ^^01 SA^I [CHSOIK DIEH2I ^Biit XPPI^IH^^ 3^£|B SACK ZIBIU, 01 SHE, Uin3^|2| 

^^oi ch^i e ^aeisoii □mai ygsioixi ssa, s^i^sniii s^^s A^smoio^ mi, m^^soi disg ^?pi s^oiiah 

^|H£|O10^ 6PI EH SOII ^§ XHI CH 01 ^ Cfe ^AIIS 01261 i^H SACK UOPK ^§^1 UtB^I ^^X^M U EFttjCf [Science, 291, 

2115(2001)]. 

&e, DFziaimFoiMCY-FeA)^ o i ^ o i e mm^ sah, ^soi 0.25 m, ^o\\ cm ^o\°\ uu\ 6 ^ch 

§^°l °JIH □naim^lM ^^0| XPPIUfXH^ A\E SlU SACK ^CH §^ □noHDF0|M(Y-Fe 2 O 3 )^ HIS^^^, 

32|°| oHDFEF0|M(a-Fe 2 O 3 )M XHI^Sh^l 0|S ^2IAP1 U[niM EF0|M(Fe 3 O 4 )^ 2^&CK Q§2^ ( 0| DFZ1L-||EF0|MM ^^J^^^l 

^sais □UoUdfoim^ s&sfe sai w§si2 sack ^pi dfzioIidfoim^ qpi sail ah ei§o[ gEH ^ ^xwm 4= sack ziau, 

dhSh ^01, DFZlollDFOIME ^X^ 33Pf 10 nm ^PS°I £JX^|AH^ ^^X^M UEfyjCK SXH^XI, 0| B^IOIIAH §^ 

OI^^M □OoimmiM^ OIPF ^§0|CK CHBCm o||DFEF0|M^ §¥011^ 30 nm 0\8\°\ L\±^m^ m&0\\ ^.^IgAOl &m 

^B£! OIPF ^SOICK oil Dh&hOI^ U^^g U[nd\\ U[0\m^ 2&6PI ?|& S^Px-ll 015.1 Oil E ^DH SE^ EE J!sLAH ^g^M LfEfi 

^SOI 0I¥.^XI- ^!^^ 'MM 

S ^SS| =5jS f ZISsPI SHI^eJ SSS| B^IS DIAII6P1 ^^5^1 SA|0|| f ^□§011 SSI S^S| 

§^ oiage x^^oi aiois ^ sa^ ^^isi sasi sisaae sissfe soia. 

S ^as| cm 4^4J nm 01 DIAII& ^X^ ^J\M ^M0\\ §^ 0|^^^ XPI ^^S^^Mi, ^B^E 

XPPI^IH^^ 0|g^ 4^ SA^ DFZlo||DF0|M(Y-Fe 2 O 3 ) U^^^if 3 □O^immiMHI B^X]\^ EE^ 0|g^ 4= SA^ oil DFEFOI M(a-Fe 2 0 3 ) 

u±&m mm u\nm\omsi mu\E\o\mj\ mxw^ % n m^^si xii^afe soick 

mj\ i^epi ^ishoi e ^s^, 3^^ oi^°i chi ^^4=, JM&mgn, ^ sdhm ^hai-oi «dim m&m ^, ^pi 

^□1^ g^QII ^gXF ^?H&JXiS ^hshOi 3^1^ XIICH^! ^§EH°I ^ii S^^Sfg ^ii §2 % ^C|6fe &3H2f; ^Pl ^§EH°I 

i^Mi mdh^ Aiigwoi g^ai ch ^iss^m^i Mbis ^mm^ &sia; ^pi ^§eh°i s^^s« 

e ^s^i oil iF^gj, ^pi chi cm ^^^°\ mu\m ^m&^^m, ^i^^^^ ^ohxi^ ^^^mm b^is ^mm 4= 

SACK CW S4ii 28 80 ^W4=°l HSAI1JOSMI, ^Dlfll LH CHI SSBt ^S^i □ 3HH««SI°| MdlS H»A|3lt s^PI 
SACK IF E| AH, ^^4^°l SOI S^FSOII WEi ^U\M9\ H^Pf e^F6^| SO) zf «D|^ LH^OIIAH ^SEH°| ^§1 Sj 

oi^^Ei gsagb si^ uk^i^ b^ie e^fs^i @a. ifeuh, gj^miM^E s?i lhchiah e^4-£i gf§ siso e eh 



2010/6/4 



2 / 10 



WIPS PIView 3.3.4.4 



5igoi m lh^sse »iss 4= sip. 

^ S*g°J C[E Oil nj = ffl, £PI ^ISS^Xil^ RCOOH, RNH 2 , EE^ 0|M°l mmm ^ CHI AH 4= S1H, £P| R-g 

AhigrUOPf 6JW Ol^o^ 0|¥CH£i gJIPl EE^ ^^ly^iej 301 OPIAH, &± Ml=i UOfe ^Qi£ 6JH Ol^o^ 0|¥CHXiO^ 

*«& £i^£M PPLHffl, &J\ &± Mik MOW Sfe sfS^IS COOH EE^ NH 2 S »|§iB°SM| <*D|M LH^Oil (water pool)S 

ir s^t 4 sin ee Hi- L\mou ^&mm uez^s ^nai tsshoi a&e xhichs- 4= SIP. 

e S*§£| EE ^ISOil P^°!, £PI «D|*J §^ §DH^, CI &j ^ Oil Ell = (dibenzylether) EE^ PHI y Oil HI = (diphenylether) 

S01I AH £i^IJ 4= aa. 01 gOHM^ iJ£}f SMCt EE d|=^0PI IHSOII, LH^Oil 4^g^(water pool)S SSS[2 Sfe ^°l 

^Diiii mdh ^oii aae^i ai xixiais aaei b?i^ ^§eh°i s^aaoi 3i ^^a^i &a. yciis, 

S¥2U2f 1*01 ii^h 5fg UR^ SDHS AfgsIS S^0| §££|X| S ^EPF EJOi BP. 

^ ^SB| EE CHI £PI gf&» Z^H&JXi^, Oil M &± m M0\ H(etylene oxide), H^^&iJ ^A^OI ^(propylene oxide), 1,2- 

0ll = A|^B(1,2-epoxybutane), 1 ,2-OII^AI W &(1 ,2-epoxypentane), 2,3-0il^A| H^H *U*y (2,3-epoxypropylbenzene), 

ME|Dili^^AhO|H(trimethylene oxide), eai AIM(glycidol), QilHIM^^aiH^Kepichlorohydrin), EE^ 0ilH|^^S6|H^i(epibromohydrin) 
eOilAH M^m 4= SIP. 0| 5HS- Oil^AI aiHOlU Oil^AI S£S«S 3Dh 0I& ^S°| 4=S«0ilAH SS|&oSM| f AH AH 6| 

sify§§ ssais busi me s^afe s*aja sip. e s^ouh^ 01 eh m sish u j§§ ^°i «di«j 

LH Oil AH £ltyA|iJo^Mi BUSI S0| OfL|B|, B.D\D\ MO\& gii iNslSKQ PM B 311 Oil A) 013 SAIOil B^IS 

SIS^S ^^6i2 XHCHSfe 33 01 P. 

e ^s°i ee cm ^soii p=b, £Pi mmE\\°\ AiigsfeQi oig^i^ =g §dh^, diibm, ohbm, ^^mm, 

EE^ OhAHIS ^ Oil AH 4- SIQ. Ail^M e^H MOI^M BI^SU ^XHSfe ^ll^S^XilS HPi 6te SjIPJ SlCf. d|^^ 

§DH^^ ^S^^¥Ei MOI^M 11^2^ M\mm ^ SO. &!CH^, 1*01 ^^01 LH^ gDH^ i^Ml 

s^oii ?ii^#^nis xi\y\n\w esu^ ^soi ^oiycK 

& ^S°l EE EW ^SOil = ^31 S§EH°I ^^^SFM SDH^ Ail§6fe ^W&^^M, 

S^^Sfa ^^°l §^ Ol^^e 4= 2iEK ^31 ^SFM ^^°l S^Oil ^IH6fe J\\^m^Xi\J\ &J\ SDH CHI °I5H 

Xil^£lS, ^ M§ SSOilAi ^I^S^XHI^I m^J\ &±&Q. 01^ ojoH, EE^ SIS Oil ^1 eh 0-1 EH 

^§ ^§eoi ±m£iH, ^^&mm m^o\ 01 Ez#@ m^^m mz\ ^Pi ^§a^i ifbfah, ahis earned, 

s^^h sjxh°i oi^^s mjmj\\ £ixi°i, ch ^ yoiAis ^^°i es^ ^soi iJcnych ^ ^s°i ^Aioiioii 

D}=S, ^>PI Ail§ 2LHXI 6SI&1 301 d^^^EL 6S A||§g §SI ^£6fH^ d^5|«X| StEK *}&0\\ 2s| D|BS| 
AIIS Oil Alfe DlgSI MOI^OI M±m^ 5.^5^1 @Q. 

^ ^S°l EE EW ^SOil [C^S, ^Pl S§EH°I ^^^ISfM Dm EE^ ^WSPI ^lt[ d|^^ §DH^, EilM^&loi 501 

bH,^6FEK Eiim^^i^ d|^£ SDHBFAH ^ShM SSOil E5i ^l°dS^HI°l ZIEH^ ^X|6H^^2, S(207 °C)0| ^OUH 

s^^aaoi ^^s^Pioii m^m mm sstt 4^ ee »saoi ^chah M«e ^£ ^21011 ihaf dfzloIidfoim ^, 
ai^&oiM ^, 3ei^i □nsnmoiMa mu\B\o\mj\ mxw^ m^mMm 4 mq. 

^ ^SS| EE EW ^SOil CCF=^, ^Ol S§EH°I ¥§i ^^^ShM EilM^ej gDHSf mm D\M EE^ ^#6^01 UtiS^ii 

m^epi ^2^^, ^gi oiga^oi ^^m ummn a^ai-cni ah 215 lhxi 219 ^^e^ □asimmiM uez^§°im 4 sip-. 

EE!}, 4=^^ S3JSHHI bHSIWXI an BXI SE^^AH 165 LH XI 168 ollDFEFOlM PEz^SBM ^Sl^ffl, ^.Pl ¥ 

^^PIOilAH 168 LHXI 214 °C Ah 0| CHI AH J\MB\^ U\nd\\ □ h 0 1 M£h ollDhPOim^h ^Xfi£! U^^^M ^SIP. a^ahCHI AH 214 LH XI 219 

ihwahEHEK B^m oiemoi ^^m uwumxi DhzioimFoiMSf simhpoim^h ^xH^i u^^^e ^^p. ccfbfah ^^2h 
a^i ^mB\o^ &m m oi & p. 

s at 93 ee as chi n}s Hf Ah^| uezB^i i^^ai ^jx^, «b Aiaa ^>ii soil oih ah xh^oi ^oh^ 4= am. SBAiaoi 

^CHSOil CCh Bh ^§^01 DIAiia^l ^J\B\^Cj\, 013 01 XRD ^Oil^ U\U\6\0t ^P^6h^l CHE^Lh, X\§\&^ m EH Oil El & Mm&0\B.^ VSMOil 
3t[ Xh^^l ^J\^ UEhUb 5H^@P. S^^g^2(10A|Z})SEh 1 0A| Zl EH SWSlie CCH 1 T°l XhSOilAH 10.3 emu/g XhSh^OI 

^ sS^J EE PS ^SOil \L\^, ^Pl 3^h OI^SI ^^S^ Fe 3+ , Ru 3+ , Os 3+ , Cr 3+ , Al 3+ , ln 3+ , Ga 3+ , Sn 4+ , Zr 4+ , Hf 4+ , Nb 5+ , W 6+ , Y 3+ , La 3+ , 
Ce 3+ , Pr 3+ , Nd 3+ , Pm 3+ , Sm 3+ , Eu 3+ , Gd 3+ , Tb 3+ , Dy 3+ , Ho 3+ , Er 3+ , Tm 3+ , Yb 3+ , EE^ Lu 3+ ^0ilAH <hbh £ |- ^oi^M 4^ SIP. 3^h 0|& 

^^oi^°i ^mmm^ ^^^s°i ^siah bh^ eizih^ st,^ moi %&x} &jxh chichi m\\ g&xm lh^h s^zi ^ 
n^xhsh u j§§ ^ityahoi ^§eh°i ¥§i s^^aaa i^s 4= sip. 

ChOhPh, ^Pl 3^h ^^S^ SSh HI2^(FeCI 3 ) EE^ 3 4=Sh^(FeCI 3 xH 2 0), XHI2S [Fe(N0 3 ) 3 ] EE^ 3 4=ShM [Fe(N0 3 ) 3 .xH 2 0] , 
Ail2^[Fe 2 (S0 4 ) 3 ] EE^ ZL 4=S« [Fe 2 (S0 4 ) 3 .xH 2 0] , AH2^[FeP0 4 ] EE^ ZL 4=ShM [FeP0 4 .xH 2 0] , OhAilM^ XHI2« [Fe(OOCCH 3 ) 3 ] EE^ 
ZL ^ShM[Fe(OOCCH 3 ) 3 .xH 2 0] ^ Oil AH ^bm £ |- 3 ^^o| m <* m ^ oi CK 0 | ^Pl PEzB^I S^5H £JXfe DhBoil □h0|M(y-Fe 2 O 3 ) 

EE^ oHDhEh0|M(a-Fe 2 O 3 ) EE^ 01 MOI mx\\^ ^mo\ M 4= SIP. 

^ ^SOil IfE tlSs XII ^ ^SOil P = S, &!Xh ^1301 2-10nmO|B, ^§Oil ^0| dPf 1 OI&OIH 10 0|6h£J 

^EH □h3aimhO|m(y-Fe 2 0 3 ) EE^ ail Dh P0| M(a-Fe 2 0 3 ) EE^ 0| M0| ^XH^i ^4 SIP. ^EHOife ^l^0| 0.25/^mO|B 

^ISOil CWm ^0\9\ dPh 6 §££J PZLoilDhOim g^i XPPI^DHfll Xil^Oil 0|goH »P. 0|3^ Ol^^Oil °| 6H ^Xh^M 

^^l 9\m 30IP. ^y^o^ X" ^ Qil EH §[ ^0|°| dPh 6^hXfe ^Xh^OI B>il ^^hShB 3 dPh 6M y Oi AH 3 ^Xh^OI DIDIsh^l SPh^h-^ 
^BIJll SIP. S U9o| S ^ LH Oil AH EE^ «#WOj 5| § Oil □& S0|°| dPh 10 S^^hXI ZJ UinSttfil 
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[^A| 0111] 

Aiesi SSh HI2^ ^ShM(FeCI 3 .6H 2 0) 1.297 g(4.80 mmol)M 0.432 ml(24.0 mmol)°l 3X\ ^#^0il ^0|H, §E||&]£Holeic acid) 9.17 
ml(28.8 mmoDM Xi CH ^»Ch 3 Cf§, 150 ml°J CI fflJ H Oil Eil^(dibenzylethere)§ ^^K)1 LH^Oil 4^§^0| SZJ <*U\m S^M 

a^^aCK £P| sjDIM S^Oil 3.067 g(52.8 mmol)°l H^H^ ^rAhO|H(propylene oxide)S Dmn 30^ZI Xi CH ^OH 

«ashsa. s^j ^bpis oisskm ^si gaisna 45 misi oii&m^ 3si »g ~ opi ^chi ah zjsmijosw, ^§ E h°i ^§1 

^Shti(lll) 570 mgl £&Ch 

0|i^| ^Ojxi ^§EH°I ^ii £!S 61- CHI AH 5AIZI 01 ^ CH 01 OH ^PIOUH 57 mL°l EIIMi^ (tetralin) S DH Oil g^AIS 

10AIZI eei ^#(215 lhxi 219 toskh xh^e u^^isi ^ps □Uo]mmiM ^s^joi ^^^\^m msaa. ^m°\ u^sn^ 

Xh^Oil e 2 SHI Xh^Oil MXI Sfe ^ ^B|£|ffl, Oil MX| Sfe ^ ^§^J S^Oil OhAII^M IS ^ 

lis^j ^oi seeiiq oi ais^e^ sfg mse xh^oii ^ai^ ^hm UEHsaa. o\m ^mmm ai^°s 2 si ^oi aa/d 

e ii§^i(^3 6nm)M 150 mg, ^ ^SiK^IS 2nm)M 47 mg e S3^°l ¥12 XhaDIS (Transmission Electron Microscopy) 

Mae ^20ii uEHsacf. 

[^A|0j|2] 

AIHSI Ssf M2M 6^ShM(FeCI 3 .6H 2 0) 1.297 g(4.80 mmoDM 0.432 ml(24.0 mmol)£| 3xf eH^WI ^0|H, SEHI&i^ 9.17 ml(28.8 
mmoDe ^l-WO) XiOH ?HQ, OI ^ I CHI 150 mISI Q| SUS CHIEil ^l-WO) LH^Oil ^S^OI SZJ ^ DIM S^M &1M&CL 0| S^Oil 3.067 g(52. 
8 mmol)°l ^ A^OI ^(propylene oxide)S ^api 30^ Z! XiOH^U 1^ £]£!M0| ^SlSlCh. ^^J ^EPIS Olgmoi 

^BISHQ, 45ml°l 0\\^m^ 4m CH a^6K)1 ^§§°l ^S^(III) 476 mg ^SLCh. OISJI ^0H£] ¥§l ShOUH 5AIZ! 

01 ^ CH 215512, 01 OH M± ^PIOilAH Bmm& SDH Oil ^APIH 10AIZI §^ &#(215 LH XI 219°C)6h01 X^M PhS ^ICH S&£| 
□ hZLSHDhOlM Uin SS^JOI goM^ 01 4SJ 3SJ ^^MP D\\&m&Xi\m CH 

SiOiWEIH^ ^^01 £I3AH ^§ ^§301 ^#£|0H °^CH ^S^CK Oil ^E|^ ^S^J&IM ^B|6HI &ia|o^ 2 SJ ^ OH 

Zj^oHAH ElJ\J\ 6x21 nm^J ^1 CH §^ h °l DUollDFOlM Uin^^M 159 mg Xil^u^CK 0| U^^^°| ¥^2X^D|§ AF^M £30il 

[^A|0j|3] 

^AIOII 20ilAH 3xf ^H4=°l Afg^M 0.950 ml(52.8 mmol)^ b^CH S^o^l ^g6[£|, EilM^&J Oil AH 10, 15, 20 

Aizima 2xii g^^i 1/3*! e flwoi s^s^i ^awaa. h^pf 7x24 nm&j ^ch m& ninmiom i}±&mm £¥ asHM 172 mg 

Hl^sm *=H\*\X\mn\^ M&m £4a, 5a, 6a0il, a^Al^gOil 9\m X\D\om^ttm £4b, 5b, 6b0il UEHsSa. £4a0il UEty bdhSh 

^0|, AlZIOil CCFBf ^^°| H^IOil^ ^SPf gi^LI- X^ S ^SHXUH X^(magnetic dipole)0| u 0 f §°S ^X^¥ a^°l 

^^M0| ^OH^M ^£J6^CL SE, £4b, 5b, 6b0il Lf Ef y df£f ^0|, ^ AIZIOI 10AIZI CH ^OHSOil I^B^ 1 T°1 Oil AH MS^OI 
(10.3 emu/g) ±^ ^^6^CK 

[^A|0il4] 

^A|0]|20ilAH 3xf e^4-°l AFg^M 1 .642ml(91 .2mmol)^, ^WAIZIM 10AIZ}^^ y^QH §^6^| ^gu^CL ^ISOI 8x26 

nm&i ^ch m& u\nd\\n\o\m L\±^mm 1 69 mg ^ei em n ^nmxmm^ mbm £7aoii x-<y mm mum £7boii ue^ck 
&e, ^Aiom-40iiAH x-<y gixfg§ si gasi b^iu s^mzi ^oii x^oi^ □mimaa. 

[^A|0il5] 

^A|0il30ilAH£f 522^ a^Zi^S ^^tl ¥§1 ^^^5[§I EilM^^J SDH Oil ^APIH m± ah Oil AH 10AIZI 

^i5fS2D1, 01 IH 165 LHXI 168 b^OH ggJuMI ^§6^CL 3^Pf 6x20 nm^J ^CH §^ oilD|-E|-0|M L^^^M 188 mg 

^aiam n ¥^2x^dis a^m £8aoii x-m mm lit tsboii ue^ck 

[^A|0||6] 

^A|0il30i|AH£f S^tl ^2^^ <yg^£|, a^^^S ¥§1 ^^^SFMM EilM^^J SDH CHI ^^APIH m± oh Oil AH 10AIZI 

Jimmzt^, oi iH ^^m 181 lhxi 1 86 b^on s^a^i ^gs^cL a^pj 7x24 nm&j ^ch m&°\ mnmrnom® mn\E\o\m 

^0| ^IH^ Lh^^^M 170 mg ^E|6P1 X-£l mm mn\m £90il LhE^CK 

Bag 

Ol^Hh ^0|, & ^SOil CCh^ ^^^ShM ^°l HI^^S^, ^^°l B^l, ^ ZI&6MI XilOIS 4- ^CK 

SEtl, ^ ^SOil ^^^SFM ^^°l HI^^S^, S^SS Oil ^OH xilt[M ^>X| e^M 4= ^11, CCh BhAH ? 3J\ m^n\ ^01 

^ xh^s oisahoi sxii^oi l\±b.j\2\ ^^ttmm ^mm xn^rn ^ aa. 

5E^, S ^SOil me ^ m& 0\&&m D\JL\U\ ^MOU &0| XHICHS DI-ZIoIIDFOIM, ollDhEhOim, DhZlo||DhO|M2h oUDFEFOIM^f = AHS 
UingS(5!S0l 20 nmOIW)^ eiXH^XI ^HAI^i OiPh Sin, S^0I&^ % CH ^ I eoi ¥4=6hH, EE& X^l^i ^hX|H^ 

xppi^ xhs^ah ^ai ^smch 

Xl^^hXI e ^§^0P bh^^]& ^AlOil^ Oi ^ XI Sh 01 ^l#£iaX|°i, & ^Ol HIAie ^AlOilOil 

saafc 301 ohLin b^s a§i as^es o^eh^i ^eis^s^ioii ^ixh@ ^^^^eh s^si^ a a si 21 ^H^^h s^i ^oii 
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(57) a?g mm 
a^a 1. 

XPI^OI Lte33| °| ssjsi hi^s^^ah, 

3^ o\&°\ ^goii en^, ^isa^m, §y §mm ?mo\ <*n\m §™m m&m ^, £Pi <*dim g^oii gj^xi- ±BmJAm ^skh 

£PI 1HSEH3 ^§1 g^ffll gii ^£ §DH^ All§m01 S^S» □ 3IES£iai£| MU\m ^Hate EPIISf, 

£PI H§EH°I Hb|^S°l b|^£ SDH Oil g£[A|31 D\% i^&!§§ ^oH U^H3|3 ^^^5H £J X» 

ssmoi ^tte i.\±b.d\2\ ^^ttmm ^°i ai^s. 

a^s 2. 

an son ^chah, 

Ah^| ^goil □ah e^4=°l MbIS ElJ\\ &01I [L\Z\ £IS*|o^ ^OHXIfe £JXf 3}|S X! 3i ^g°S ate 

LteB}|°| ^^SFM ^B*£| Xil^^S. 

a^PS 3. 

an soil ^ouh, 

£PI SISS&afe RCOOH, RNH 2 , EE^r 0|M°l SOU AH £j^£|H, 

&J\ R-g &SK*4: A^IJOPf 6JH Ol^o^ 0l¥CH£! ^IPI EE^= g^|y:>|°l 31 ^S^^ ate LteBJ|°| ^^^[Sfs g&£| 

ais^a. 

an soil ^oun, 

&3I ^DIM gDte, P ^ Oil Ell = (dibenzylether) EE^= Pffliy CHI HI M(diphenylether) mo\\M <y^£te 31 ^S^^ ate 

a^S 5. 

an soil ^oun, 

£PI gt^xi- ^H&IXte, OHH^AFOIHCetylene oxide), M^^&U ^ A^OI ^(propylene oxide), 1 ,2-0||^AI¥&(1 ,2-epoxybutane), 1, 
2-0||^A|=y&(1,2-epoxypentane), 2,3- 0\m M±±sLiM &]£0 (2, 3-epoxy propyl benzene), MEJ CHI H £i^0|H(trimethylene oxide), ^£|A|M 
(glycidol), OiiniM^^a|H&j(epichlorohydrin), EE^ Oil HI M^SS|^&i(epibromohydrin) ^OUH £ji*£te 31 ^S^^ ate Lte3}|°| 

^^iai ^s*si aisss. 

m^m 6. 

an son &ouh, 

&J\ ^§EH°l AHSSfeQI 0|g£te ^£ gDite, Dil&M, OII&M, MS&M, EE^ Oh All™ fHOil AH £i^£te 

3i ^s^^ ate lueBuisi ^^sfm gg*°i aisss. 

a^a 7. 

an son ^oun, 

mmEW°\ ^^ttmm ^mm ^ mdh^ Aiisate m^m ^^faiuq^am, ^^sfm ^^°i a& oi^^e huii 

ate 3§ ^s°s ate LteB^i^i s^sfi ^^°i ai^^s. 

a^s 8. 

an soil ^chah, 

£PI Si§EH°l ^il D\m EE^ &HSPI ?|§i b|^£ SDIte, E||Mim°l 31 ^S^^ ate LteH?|°| 

a^^SIs ^°l I^^S. 

a^s 9. 

an soil £[ouh, 

&J\ L\±HD\ S^9§ ^JXte, EE^ AIZIM ^>ll SOII 0}^ X^0| ^oHXte 31 ^S^^ ate U^B^I^I 

a^a io. 

an soil ^chah, 

3J[ 0\&2\ ^^S^ Fe 3+ ,Ru 3+ , Os 3+ , Cr 3+ , Al 3+ , ln 3+ , Ga 3+ , Sn 4+ , Zr 4+ , Hf 4+ , Nb 5+ , W 6+ , Y 3+ , La 3+ , Ce 3+ , Pr 3+ , Nd 3+ , Pm 3+ , Sm 3+ , Eu 3+ 
, Gd 3+ , Tb 3+ , Dy 3+ , Ho 3+ , Er 3+ , Tm 3+ , Yb 3+ , EE^ Lu 3+ ^0l|AH £}^£te ^^OteM SS6te 31 ^S^^ Ste LteB^I^ ^^^SFM ^^9] 

aissa. 
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m^m 11. 

an soil ^ouh, 

3J\ S^rS^ SS ai2t!(FeCI 3 ) EE^= 3 4=^M(FeCI 3 .xH 2 0), U£l Xi\2m [Fe(N0 3 ) 3 ] EE^= 3 ^§\M [Fe(N0 3 ) 3 .xH 2 0] , #£1 

[Fe 2 (S0 4 ) 3 ] EE^= Zl 4^M[Fe 2 (S0 4 ) 3 .xH 2 0], £1£1 ai2ti[FeP0 4 ] EE^r ZL [FeP0 4 .xH 2 0] , EE^r OMIM£l [Fe(OOCCH 3 ) 3 ] EE^= 
3 ^S»[Fe(OOCCH 3 ) 3 .xH 2 0] ^OIIAH £i^E|^ 3^°l ^SO|3, 

&D\ L[±HJ\ ^^ttmm £JXfe DFZloimF0|M(v-Fe 2 O 3 ), 6imhEF0|M(a-Fe 2 O 3 ), EE^ D|-ZLo|| D|-0|M£f d\\U\E\0\mD\ ^XH@ 31 
^go^ 5fe LFinH^|°| S^£l»§ gg*°| HI^^S. 

m^m 12. 

Xil11&0|| SiCHAH, 

£PI SJ§EH°I ^^SFM 3^ EE^ m^B\J\ S Oil 5AIZ! 0|& £1^2^61-01 HHfllSKQ, 0|CH H^^PI ah Oil AH 

214 LHXI 224 °C, U\m^mJ\\^ 215 LH XI 219 °C ° I CHI AH ^^01 DFZlollDFOim &E1M gfe 31 ^S^^ 6fe L^B^I °| ^Af^M 

=s*si ai^ h s. 

H^S 13. 

XH1 1 1 S-CHI ^CHAH, 

&}| SI§EH°I ^£1S« gg*g EH?I ^ CHI AH El 356IZ, H^^PI ah Oil AH 150 LH XI 168 °C, d^*]6MI^ 165 LH XI 168 

°C°I ^l-aai-01 ollDFEFOlM &E1M 21 ^S^^ 6fe 14^321 °| ai^S. 

S^PS 14. 

an soil ?JLO\M, 

&j\ ^seh°i s^isw ^mm cwj\ s chi ah °i assnQ, h^^pi ai- chi ah 150 lhxi 224 °c, u\m^\mj\\= 168 lhxi 219 

°C°I ^SQIIAH J\m EE^ tlfiaFOI DFZlaimhOIMfif oil DFEFOI^f ^XH£! 31 ^S°S 6fe L^H3|°| S^£1SM 

SIS^S. 

S^S 15. 

3§0| 2-10 nmOIH, ^ ^ CHI □§! U0| l=l I Z? h 1M ^I6[Z 10 0im°j 31 ^S°S 6fe °|EH i^°| DfZlall Df 01 M(y-Fe 2 0 3 ) 

S^S 16. 

XH1 1 1 & CHI J|XH£! ^ h SCHI °|oH fl|SE|D| f §^§0| 2-10 nmOIH, ^§CHI CHtl U0| dPf 1M sUFePQ 10 OI^EJ 31 ^S^^ 6fe 
^EH !£b h °l □UoimmiM(v-Fe 2 0 3 ) gJXK 

S^PS 17. 

^ISOI 2-10 nmOIIQ, § 0]| □ & U0| dPf 1 OI^OIH 10 0|^°j 31 ^S^^ 6fe =?m EE^ °jEH S£l°l 5HDFEF0|M(a-Fe 2 O 3 

) EJXK 
S^FS 18. 

1 SOII ^IXH^l ^S0|| °|6H flisaffl, S^^SOI 2-10 nmOl^, *]§0|| □ & U0| U\J[ 1 0|^0|H 10 0|6F°J 31 ^S^^ 6fe 
^§ EE^ °|PI S^°| o||DFEF0|M(a-Fe 2 O 3 ) ^XK 

S^S 19. 

^j^OI 2-10 nm0|3, ™^0\\ ^0| dPf 1M ^sHQ 10 OlS^o] 31 ^S^^ 5fe ^ICH S^ h ^l DF3 oil U\ 01 M(y-Fe 2 0 3 )£h 
oHDhE^0|M(a-Fe 2 O 3 )^F SXH^ gj». 

S^S 20. 

ai11 S01I ^IXH@ ^ h SCHI H|5H ai^^ffl, ^^^SOI 2-10 nmO|3, ^ CHI ^0| dPf 1M 5i5|2 10 0| ah&i 31 ^§0^ 6fe 
^CH S^ h °l DFZlo||Dh0|M(Y-Fe 2 O 3 )£f mu\E\0\m(a-Fe 2 O 3 )J\ mxW^B gj». 
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